ABSTRACT
INTRODUCTION
ccording to Markowitz (1952) modern portfolio theory, the overall portfolio risk is reduced if the two assets under consideration are not moving together in lock step. In fact, the less the two assets are correlated, the greater the benefit of risk diversification. This modern portfolio theory has been applied to international equity investments, offering investors risk-return profiles beyond what are achievable using only domestic equity portfolios. The benefits of international equity diversification have been well documented. For instance, this issue is discussed extensively in Levy and Sarnat (1970) , Bailey and Stulz (1990) , Harvey (1995) , Errunza, Hogan, and Hung (1999) , Li, Sarkar and Wang (2003) , to name a few.
As the world financial markets are increasingly integrated, equity markets in both developed and emerging countries tend to move together in recent years. Empirical evidence on the evolving correlations among equity markets worldwide is substantial in the finance literature including, among others, Campbell, Koedijk and Kofman Fernandes (2005) . In particular, Wong, et al. (2004) reported that the interdependence between the equity markets of Asian emerging markets and major developed countries of the United States, the United Kingdom and Japan intensified after the 1997 Asian Financial Crisis and concluded that with this phenomenon of increasing co-movement between developed and emerging markets, the benefits of international diversification become limited. Furthermore, Fernandes (2005) showed that the emerging equity markets are very much integrated with world capital markets and that aggregate emerging equity investment does not provide significant incremental diversification benefits during the period of 1998-2001. This is disconcerting, to say the least, to investors and portfolio managers seeking risk diversification via global equity investing. The objective of this study is to investigate whether there is still room for global portfolio diversification from the U.S. perspective over the period of December 1998 through October 2006. Specifically, this research examines the statistical significance and magnitude of diversification benefits arising from equity investments in Asia-Pacific (Australia, China, Hong Kong, India, Indonesia, Japan, Malaysia, Singapore, South Korea and Taiwan) and Europe (Austria, Belgium, Denmark, France, Germany, Italy, the Netherlands, Sweden, Switzerland and the United Kingdom). The study provides insights about the extent to which the U.S. investors need to allocate their equity investments in Asia/Pacific and European stock markets so as to benefit from global diversification. The findings from this research have practical implications for both stock investors and portfolio managers interested in going global.
DATA AND ANALYSIS
This study utilizes historical monthly market index price data provided by Commodity Systems, Inc. for the period of December 1998 through October 2006. The one-month T-bill yield and foreign exchange rate data are collected from Federal Reserve Bank of New York for the same period. In addition to the U.S. stock market, ten markets in Asia-Pacific (Australia, China, Hong Kong, India, Indonesia, Japan, Malaysia, Singapore, South Korea and Taiwan), and ten markets in Europe (Austria, Belgium, Denmark, France, Germany, Italy, the Netherlands, Sweden, Switzerland and the United Kingdom) are included in the study. Table 1 contains a list of the stock markets, their corresponding market indices, and the index price descriptive statistics both in local currencies and in US dollars from December 1998 through October 2006.
To evaluate each market's performance from a US investor's perspective, the monthly rates of return are computed based on the time series market index prices in US dollars for each market. Table 2 reports the dollardenominated rate of return summary statistics for each market over the study period from December 1998 through September 2006. It shows that the monthly mean returns in Asia-Pacific markets, varying from 0.32% in Japan to 1.76% in Indonesia, are all higher than the S&P 500 mean return of 0.2% during the study period. In fact, all markets included in the study (except for the Netherlands) yield higher mean returns than does the U.S. market over the period. Additionally, it is noteworthy from Table 2 that eighteen out of the twenty international markets are more volatile than the U.S. market during the sample period, with the exception of Denmark and the U.K., and that the standard deviation of the international market's time series monthly returns is higher than that of S&P 500 (= 4.13%). In a nutshell, Table 2 depicts that the purely domestic equity portfolio (represented by S&P 500) provides lower returns with lower risks as compared to the risk-return profiles of most equity portfolios in Asia/Pacific and European markets during the study period from December 1998 through September 2006. Now a question arises: Is it worthwhile for the US investors to go global in a foreign equity market? In other words, can the low risk and low return combination be improved if foreign equities are added to S&P 500?
Whether or not the risk-return profile can be enhanced via global diversification depends upon how the U.S. equity market is correlated with the foreign market in question. Instead of focusing on a specific foreign market, a naïve diversification strategy is adopted in which equal weights are assigned to each foreign market to construct three international equity portfolios. They are International AP consisting of ten equally weighted equity markets in Asia/Pacific, International EUR consisting of ten equally weighted markets in Europe, and International APEUR consisting of twenty equally weighted markets in Asia/Pacific and Europe. As the correlations between two markets vary over time, the correlations determined over the entire 94-month study period may not be meaningful. To examine the evolving characteristics of the co-movements between the U.S. and the various international markets through time, the 36-month rolling correlation coefficients are calculated using three years of monthly return data beginning in December 1998. Figure 1 portrays the 36-month rolling correlations of returns between S&P 500 and various international portfolios over the sample period. Among the three international portfolios, International AP (EUR) is least (most) correlated with S&P 500; the correlation coefficients between International AP (EUR) and S&P 500 range from 0.543 (0.65) to 0.739 (0.905). Figure 1 illustrates that all three international portfolios move together with S&P 500, but the correlations are less than perfect (not in lock step). Thus, it appears that combining S&P 500 with the international equity portfolio could enhance the risk-return characteristics.
To investigate the risk and return profile from a US investor's perspective, S&P 500 is combined with each international portfolio to construct twenty-seven Global portfolios with varying US components (10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% and 90%). Table 3 presents a list of the twenty-seven Global portfolios; there are nine Global AP portfolios composed of International AP and S&P 500, nine Global EUR portfolios composed of International EUR and S&P 500, and nine Global ALL portfolios composed of International APEUR and S&P 500. The 36-month rolling mean returns and standard deviations for various Global portfolios and S&P 500 are summarized in Table 3 . Figure 2 shows the risk-return profile over the entire sample period by plotting the rolling mean returns of various Global portfolios on their returns volatilities. It is observed from Figure 2 and Table 3 that the Global portfolios with more than 50% invested in S&P 500 are inefficient in terms of risk-return tradeoffs; they offer lower return with the same (or higher) risk, or higher risk with the same (or lower) return. In addition, Global EUR portfolios are dominated by both Global ALL and Global AP portfolios as the returns yielded by Global EUR are inferior to those by Global ALL and Global AP at any given risk level. Furthermore, Table 3 depicts that with 50% invested in S&P 500 and 50% in international equity portfolios, Global AP portfolio dominates Global ALL portfolio; the monthly mean return of Global AP (= 0.3%) is higher than that of Global ALL (= 0.28%) while the standard deviation of Global AP (= 4%) is lower than that of Global ALL (= 4.05%). Moreover, Figure 2 portrays that Global ALL portfolios produce the most desirable risk-return profiles when the international equity investment is 60% or more. Now the question of interest is whether the superior risk-return performances of these Global portfolios are statistically significant.
To address this question, the Sharpe reward-to-volatility ratio is adopted to quantify the risk-return tradeoff of a portfolio and the Sharpe spread (the difference in Sharpe ratio between a Global portfolio and S&P 500) is employed to measure the superior performance of the Global portfolio. The one-month T-bill yield is used as the risk-free interest rate in computing the reward for bearing the investment risk, i.e., the return in excess of the T-bill rate to compensate the U.S. investors for taking the risk involved in the stock investments. The Sharpe performance measure is computed as the ratio of portfolio excess return over the sample period to the standard deviation of the returns over that period; it gives investment reward per unit of investment risk. The better the portfolio performs, the greater the risk-adjusted Sharpe ratio. Table 4 shows the 36-month rolling mean Sharpe ratios for all of the twentyseven Global portfolios, ranging from -0.0042 to 0.1136, during the sample period. To investigate whether there are improvements in the reward per unit of investment risk, the spreads in the 36-month rolling Sharpe ratios between the various Global portfolios and S&P 500 (= -0.0163) are computed. To examine whether the improvements in the Sharpe measures are statistically significant, t-statistics are computed to test the hypothesis that the mean Sharpe spread is zero over the sample period. Table 4 provides the mean Sharpe spread between the various Global portfolios and S&P 500 along with the t-statistics. One interesting observation from Table 4 is that, without country/market selection, all Global portfolios outperform S&P 500; the mean spread in the Sharpe performance measure between each of those Global portfolios and S&P 500 is positive. This increase in the reward per unit of investment risk as a result of global diversification ranges from a low of 1.2% for Global EUR with 90% equity investment in S&P 500 to a high of 12.98% for Global AP with 10% in S&P 500. Table 4 also provides evidence that the Sharpe spread between each of the Global AP (Global ALL, Global EUR) portfolios and S&P 500 is substantial when the equity investment in S&P 500 is 50% (40%, 30%) or less. The superior performances of these Global portfolios are not by chance; they are statistically significant at the .05 or .01 level. The statistical significance of the Sharpe spreads generally vanishes when the equity investments in Asia/Pacific and European markets are not high enough. It is suggested that the U.S. investors and portfolio managers might want to include a substantial proportion of foreign equities (about 50% -60%) in their equity portfolios to benefit from risk diversification.
CONCLUSION
This study finds that the benefit of global diversification continues in recent years, despite the increasingly integrated world financial markets. The study concludes that even naïve diversification in Asia/Pacific and European equity markets is a superior strategy for the U.S. investors during the study period from December 1998 through September 2006, delivering risk-return profiles that are otherwise unavailable by investing only in the U.S. market. The results from the study evince that the Global portfolios with more than 50% invested in S&P 500 are inefficient in terms of risk-return tradeoffs; they offer lower return with the same (or higher) risk, or higher risk with the same (or lower) return. It is demonstrated that with 50% invested in S&P 500 and 50% in international equity portfolios, Global AP portfolio dominates Global ALL and Global EUR portfolios. In addition, Global ALL portfolios produce the most desirable risk-return profiles when the international equity investment is 60% or more. It is reported that the Sharpe measures of these Global portfolios are significantly higher than that of S&P 500 over the sample period. That is, the excess returns of these Global portfolios are statistically significant even after adjusting for risk, providing evidence of global diversification benefits over the sample period. On the whole, the results from this study suggest that the U.S. investors and portfolio managers might want to include a substantial proportion of foreign equities (about 50% -60%) in their equity portfolios to benefit from risk diversification. 
Dec-01
Mar-02
Jun-02
Sep-02
Dec-02
Mar-03
Jun-03
Sep-03
Dec-03
Mar-04
Jun-04
Sep-04
Dec-04
Mar-05
Jun-05
Sep-05
Dec-05
Mar-06
Jun-06 
Sep-06 APEUR & US AP & US EUR & US

